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tallize earlier than the pyroxene. They vary greatly in number in
different cases. In some the pyroxenes are almost free from inclu-
sions of any kind; in other cases the inclusions abound.
In coarser-grained rocks the orthorhombic pyroxenes richer in
iron, that is, hypersthene and some enstatite, very frequently con-
tain brown to opaque inclusions which appear to be crystals arranged
in definite positions in the pyroxene. These microscopic crystals
are plates, rods, and minute grains. The plates are six-sided, often
elongated in one direction and grading into, blades or rods. They
are arranged with the plates parallel to (010), customary orienta-
tion, which is the plane of principal pinacoidal cleavage. The rod-
like forms lie in three directions, one of which is at right angles
to the c axis of the pyroxene. The nature of these inclusions is
not definitely known. The presence of TiOo in some analyses of
hypersthene has suggested the presence of brookite, but it is more
probable that they are ilmenite or titaniferous magnetite, both of
which are brown when sufficiently thin. These inclusions exhibit
metallic to submetallic luster, and light reflected from them often
shows interference colors. This produces the schiller seen in bronzite
and hypersthene. Such inclusions are in some cases uniformly
distributed through the pyroxene, in other cases they are local-
ized or irregularly distributed. Their origin has been variously
explained. They are undoubtedly primary in most cases, that is,
the microscopic plates, rods, and dots crystallized at the time the
pyroxene crystallized orienting themselves with respect to certain
directions in the pyroxene. This is clearly indicated by their occur-
rence in rocks without signs of secondary changes or metamorphism,
and by their independence of cracks or fracture planes in the pyrox-
ene.
There are eases, however, in which secondary action has deposited
brown inclusions along cracks or in the vicinity of cracks, and espe-
cially in the plane of pronounced cleavage (010). But these are
much less frequent than the sharply defined inclusions just described,
which occur not only in orthorhombic pyroxene, but in some mono-
clinic forms, and also in lime-soda-feldspars in basic rocks. They are
more common in the minerals of those rocks in which iron and titanium
are more abundant.
Another characteristic form of inclusion is the lamellar inter-
growth of monoclinic pyroxene in thin layers parallel to the plane
of pronounced pinacoidal cleavage (010)", or sometimes parallel to
(110). The two forms of pyroxene are oriented parallel to one another